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Abstract
As a part of their routine care, full term newborns face many painful procedures immediately after birth and during the first couple days of life. Skin-toSkin Contact (SSC) has been recommended as a non-pharmacological pain
management intervention in newborns. However, the use of SSC in labor and
delivery rooms as well as in postnatal units and nurseries is limited due to the
discomfort that the nurses and phlebotomists themselves experience during
positioning the newborns and themselves to complete these routine procedures. The objective of this paper is to describe a step-by-step procedure that
was developed and used in a randomized clinical trial to manage newborns
pain during clustered pain procedures. The procedure worked well and no
complaints of discomfort were reported by the nurses during the study.

Keywords
Full Tern Newborns, Clustered Painful Procedures,
Skin-to-Skin Contact (SSC)

1. Introduction
The American Academy of Pediatrics [1] [2] and the Canadian Pediatric Society
[3] have recommended that skin-to-skin contact (SSC) be used to minimize
procedural pain in full term and preterm newborns. Amelioration of neonatal
pain is needed to prevent the short- and long-term adverse effects of untreated
repeated pain in the neonatal period [4] [5] [6]. Repeated unrelieved procedural
pain is related to life threatening physiological [7] [8] and behavioral outcomes
[9], including long-term heightened pain or hyperalgesia [10] [11], and increased stress sensitivity [12]. Sources of repeated pain in the neonatal period are
the invasive procedures needed to obtain bilirubin and glucose samples, testing
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blood for phenylketonuria, and administration of Vitamin K and Hepatitis B injections prior to discharge in healthy full term newborns. SSC has been confirmed as an effective non-pharmacologic pain reduction intervention when
provided by the mother or father [13] [14], and when given alone [15] [16] [17]
or in combination with breastfeeding [18], sucrose [19], and rocking [20]. SSC
relieves pain from heel-stick [21] [22] [23], injection [15] [16] [24], or venipuncture [25]. A Cochrane analysis of randomized trials of SSC’s pain reduction effects in preterm newborns showed that it is highly effective in reducing the pain
associated with painful procedures [26]. Though these numerous studies have
been conducted, many nurses still do not practice SSC to reduce pain in clinical
settings [27] [28] [29] [30]. Reasons for the under-utilization of SSC are unfamiliarity with using this non-pharmacological intervention to reduce procedural
pain [30] and anticipated discomfort by nurses and phlebotomists when conducting heel sticks and injections during SSC [28].
The discomfort that nurses and phlebotomists experience is due to the lack of
using an ergonomic position that maintains the equilibrium of the body and the
gravity line [31]. Usually nurses and/or phlebotomists need to bend over, for as
long as needed, when doing lances and injections in SSC. Thus, the ergonomic
position is compromised. Trunk movement and trunk rotation were reported as
leading causes of discomfort and pain in nurses. In addition, nurses viewed patient care activities that require long time exposure to unwieldy positions as
“high physical effort” [32]. Therefore, nurses under-utilize SSC during these
painful procedures. Nurses are encouraged to use ergonomic science to decrease
physical discomfort and low back injuries. Therefore, the purpose of the manuscript is to describe a step-by-step procedure we developed and which worked
well (no discomfort in the health care provider) in a recently completed randomized controlled trial of SSC to reduce newborn pain during clustered invasive
procedures. The procedure worked so well in eliminating nurse discomfort that
we hope others will use it so that SSC will be more widely used as an effective
non-pharmacologic nursing intervention. The procedure that is being proposed
has been designed to satisfy two needs: integration of SSC as a pain reduction
intervention in newborns and prevention of discomfort in the health care provider when drawing bloods and injecting medications during SSC.

2. The Procedure
The following is a step-by-step procedure with rationale that has allowed safe
administration SSC during clustered administration of PKU, bilirubin, and Hepatitis B procedures in healthy term newborns. The step-by-step procedure below is for heel stick followed by injection. We recommend conducting the heel
stick and heel squeezing procedures first because infants are less likely to cry
with these procedures than with injections. Conducting the most painful procedure last is believed to facilitate recovery from pain as the infant rests undisturbed in SSC during recovery.
1. Confirm with mother that she is willing to hold her newborn skin-to-skin
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2.

3.
4.
5.
6.

during the painful procedure. Most mothers desire to be involved in their
newborns’ pain care and nurses should provide proper information and
education to mothers to achieve this goal [33] [34].
Adjust the head of the mother’s bed to an incline of 60 degrees because
mothers report more comfort holding the infant when 60 degrees upright
rather than less. Also, nurses have expressed better comfort when the infant
is at a 60 degree incline rather than 30 - 40.
Raise the level of the bed until the infant in skin-to-skin is at a comfortable
height equal to the nurse’s chest so the nurse will not be bent over.
Place the newborn skin-to-skin, upright, and chest-to chest with the mother
(Figure 1).
Cover the newborn with a receiving blanket and the mother’s bed sheet to
prevent heat loss across the newborn’s back.
Place a warm pad to the heel to facilitate blood flow when doing heel sticks
[35] (Figure 2). Cover the heel with the blankets.

Figure 1. SSC position before the procedures.

Figure 2. Place a warm pad to the heel.
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7. Leave the mother-newborn dyad skin-to-skin for 10-15 minutes for calming.
Ten-to-fifteen minutes is sufficient to help the dyad nest and relax [16] [36].
8. Prepare the equipment on the tray table or on the side of the mother’s bed.
9. Move the newborn into an oblique position (Head at the top of one breast
and body beneath the opposite breast) so access to the heel or thigh is facilitated. The newborn will still be skin-to-skin, but not chest-to-chest.
10. Extract the newborn’s foot from beneath the blankets.
11. Remove the warming pad from the heel.
12. Hold the foot within your hand to allow gravity to facilitate blood flow into
the foot (Figure 3).
13. Swab the lower lateral area of the heel facing the nurse with an alcohol pad.
14. Use a spring-loaded lancet to stick the heel (Figure 4), put the lancet on the
tray or the equipment area on the mother’s bed.
15. Hold the PKU circle sheet at the lanced site and start to gently squeeze the
heel to obtain blood to cover the five test circles (Figure 5).

Figure 3. Foot positioned for the heel lancing.

Figure 4. Heel lancing.
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Figure 5. PKU blood collection.

16. Observe newborn’s response. Often newborns do not cry with the heel stick,
but squeezing is more painful, so try to minimize the squeezing as much as
possible. Be sure that newborn is held securely and is up against the mother’s
skin. Reassure the mother that holding her newborn during the procedure is
really one of the best ways (the best way is to keep the newborn skin-to-skin
and breastfeed with the stick and squeezes [37]) she can help her newborn
tolerate the procedure with less pain. If the infant is not crying, point this out
to the mother and tell her “Your baby is not even crying. That is how well
you are helping your baby tolerate these painful procedures”.
17. After the heel stick test is completed, cover the lanced site with gauze or band
aid (Figure 6).
18. Extract and expose the newborn upper thigh from beneath the blanket with
carefully making sure that the rest of the newborn’s body is still covered.
19. Position the thigh to face the nurse.
20. Swab the appropriate site with alcohol pad.
21. Hold the lateral thigh muscle between the thumb and fingers.
22. Inject the vaccine/medication (Figure 7).
23. If needed, place a band aid over the injection site.
24. Place the leg back and readjust the newborn position to the skin-to-skin,
chest-to-chest position making sure that the newborn is covered. Return the
mother’s bed to its original level.
25. Assess and document the newborn’s pain level during the heel stick, during
the squeeze(s), and then during the injection using the institution’s standardized pain scoring system.

3. Clinical Implications
The procedure described above is easy to perform according to nurses who in42

R. R. Kostandy, S. M. Ludington-Hoe

Figure 6. Cover the heel after blood collection completion.

Figure 7. Injection.

formally provided feedback. Use of the procedure delineated above should make
use of SSC during painful procedures more consistent than currently occurs
[27]. The evidence base clearly supports SSC as an effective pain reduction
nursing intervention [16] [26] [38] [39] [40]. The procedure described above
meets criteria for maintaining ergonomic integrity of the health care worker
conducting the painful procedures. Other studies used an adjustable stool for the
care providers to set in to provide them with a comfortable position [28]. In this
study, the bed was adjusted to about 60 degrees and the nurse raised the bed up
to comfortably reach the newborns’ heel and thigh without bending and hurting
her back.
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Nurses may need to practice on simulation models how to perform different
painful procedures during SSC to facilitate their comfort when performing
painful procedures on patients. Nurses may also need to practice the step-bystep procedure a few times with peer support until the procedure becomes automatic. As the SSC intervention becomes more commonplace, its use as a pain
reduction strategy will satisfy current requirements to use pain reduction interventions with each and every noxious experience during hospitalization [41].
Having a written policy for the use of SSC with single and clustered pain procedures will enhance practice.

4. Summary
SSC is recommended as a non-pharmacological intervention to minimize full
term newborn’s procedural pain. Using the procedure listed above for lancing
and injections during SSC should help eliminate physical discomfort in nurses.
For the nurse, the procedure provides a way to support the ergonomically normal position of the spine with its lumbar and cervical curves. The body’s line of
gravity is sustained in the procedure and kyphosis is avoided; kyphosis causes
the discomfort commonly experienced when bending over to complete these
care procedures. The hope is that nurses increase their use of SSC in their daily
practice.
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